A B S T R A C T The site of crossover between the 8-and /3-globin gene sequences resulting in Lepore Boston globin gene formation has been localized at the DNA level. Probes specific for detecting the intervening sequences (IVS) of the 8-and /8-globin genes were used to map the origin of cellular DNA fragments of a patient homozygous for hemoglobin Lepore Boston. Restriction endonuclease analysis and hybridization of this DNA to IVS specific probes show that most, if not all, of the large intervening sequences (IVS 2) in Lepore DNA are derived from the ,B-globin gene IVS 2. In addition, the crossover occurs in a region of DNA in which the 8-and 83-genes have almost complete nucleotide homology, and might be expected to pair most tightly during meiosis.
INTRODUCTION
Hemoglobin Lepore Boston is an abnormal hemoglobin, produced in decreased amounts that contains a Lepore globin chain with a 8-globin amino acid sequence at its N-terminus, and a /-globin amino acid sequence at its C-terminus. In Lepore Boston globin, amino acid 87 is 8, and amino acid 116 is ,/, indicating that the crossover event leading to the formation of this fusion protein has occurred between these two positions (1) . Gene mapping by restriction enzyme analysis and hybridization to radiolabeled /3-complementary DNA (cDNA) probe indicates that the Lepore Boston gene is indeed a fusion gene containing 8- specific nucleotide sequences at its 5' end and ,8 at its 3' end ( Fig. 1) (2, 3) . Direct nucleotide sequencing of cloned 8-and /8-globin genes (4, 5) shows that both possess two identically positioned intervening sequences (IVS)l interrupting the coding sequences: a Received for publication 24 Each of these probes was isolated from their pBR 322 vectors by appropriate endonuclease digestion, and purified by sucrose density gradient centrifugation (6) . DNA from the Lepore-Boston patient studied has been previously analyzed (8) . A lymphocyte cell line established from this patient was used in these experiments.
Restriction analysis. Restriction endonuclease digestion with Eco RI (Boehringer Mannheim Biochemicals, Indianapolis Ind.) and Asu I (Bio-Lab Inc., Decatur, Ga.) was performed according to the manufacturer's specifications. Transfer of DNA fragments from 0.8% agarose (Sea Kem) to nitrocellulose filters, nick translation of probes (1-8 x 108 cpm/,g), hybridization of filters, and radioautography were performed as described previously (2, 9) .
RESULTS
When normal DNA is digested with Eco RI and hybridized to a nick translated 4.4-kb Pst I probe, four bands 5.2, 3.6, 2.25, and 1.75 kb in size are seen. (Fig. 1 (Fig. 2) . (Fig. 2) . The absence of these fragments in Asu I digested Lepore DNA (Fig. 2B) Finding a 0.8-kb Asu I fragment in Lepore DNA that hybridizes uniquely with f3-IVS 2 probe indicates that the 5' end, and, thus, virtually the entire IVS 2 of the Lepore Boston gene is derived from-8-IVS 2. The 8-IVS 2 and the p-IVS 2 differ in only two nucleotides between the Asu I site at the 5' end of the p-IVS 2 and the 3' end of the second structural coding region (Fig. 3) . The near identity of nucleotide sequence in the 6-and 8-globin genes between the Asu I site at the 5' side of the j8-IVS 2 and the nucleotides coding for 6-globin ami-ino acid 87 (Fig. 3) 
